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(54) SHOE SOLE 
(57)Abstract: 

PURPOSE: To prevent the occurrence of easy separation between an 
outsole and an FRP resin sheet for the reinforcement thereof by 
applying polyurethane resin to the outsole, and forming the FRP resin 
sheet with a fabric layer and a resin layerselected from a group of 
polyamide resin, polyolefine resin and a mixture thereof- 
CONSTITUTION: An outsole 4 is formed together with a resin section 
occupying a major sole portion and an FRP resin sheet 3. Also, the 
sheet 3 is formed with a fabric layer I and resin layers 2 laid so as to 
clamp the layer I.The layer 2 is made of resin selected from a group of 
polyamide resin, polyolefine resin and a mixture thereof. In this way, a 
part of the outsole 4 is replaced with the sheet 3, thereby reinforcing 
the outsole 4 and providing a high quality sole. As a way of the 
replacement, the sheet 3 may be used for the upper section of the toe 
of the outsole 4. Also, the center of the outsole 4 or the bottom 
section thereof may be replaced with the sheet 3. In this case, an 
integral molding process is used, or the outsole 4 and the sheet 3 are 
separately molded and, then, bonded to each other with an adhesive or 
via fusion or the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document fias been translated by computer. So tlie translation may not reflect the original precisely. 

2. **** shows^the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIIWIS 
[Claim (s)] 

[Claim 1] The sole to which it is the sole reinforced by permuting a part of **** [ at least ] with a fiber 
strengthening resin sheet, **** consists of polyurethane resin, and a fiber strengthening resin sheet is 
characterized by consisting of a fiber layer and the resin layer chosen from the group to which it changes from 
polyamide resin, polyolefin resin, and those mixture. 

[Claim 2] The sole to which it is the sole reinforced by permuting a part of **** [ at least ] with a fiber 
strengthening resin sheet, **** consists of polyamide resin, and a fiber strengthening resin sheet is 
characterized by consisting of a fiber layer and the resin layer chosen from the group to which it changes from 
the mixture of polyolefin resin and polyamide resin, and polyolefin resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the sole reinforced by permuting a part of **** [ at least ] with 

a fiber strengthening resin sheet. 

[0002] 

[Description of the Prior Art] The sole which made the suitable part paste up on a sole the reinforcing materials 
who consist of the fiber strengthening sheet plastic which made the textiles which various kinds of reinforcing 
materials are used for the sole from the former, for example, consist of a carbon fiber, a mat, etc. the shape of 
a sheet with thermosetting resin, such as an epoxy resin, polyester resin, and phenol resin, with builtHn or 
adhesives is used. 

[0003] However, since the bending modulus of elasticity was high compared with urethane resin and polyamide 
resin which are used for **** of a sole, the above-mentioned fiber strengthening sheet plastic checked the 
flexibility of a sole, and repeatedly [ of crookedness ], the fiber-reinforced-plastics ingredient carried out 
shearing deformation, and it had a sole and the fault in which it is easy to exfoliate. 

[0004] Although various proposals as a means which raises the compatibility of **** and a fiber strengthening 
resin sheet have accomplished (for example, JP,62-1 19804,U), the problem with interfacial peeling of the sole 
and fiber strengthening resin sheet by still intense crookedness is not solved completely. 
[0005] 

[Problem (s) to be Solved by the Invention] this invention persons accomplished a header and this invention for 
the combination of specific resin solving the problem of the interfacial peeling greatly, as a result of boiling and 
changing various classes of resin used for **** and a fiber strengthening resin sheet and examining peel 
strength etc. 
[0006] 

[M eans for Solving the Problem] That is, this invention is the sole reinforced by permuting a part of **** [ at 
least ] with a fiber strengthening resin sheet,**** consists of polyurethane resin, and the sole to which a fiber 
strengthening resin sheet is characterized by consisting of a fiber layer and the resin layer chosen from the 
group to which it changes from polyamide resin, polyolefin resin, and those mixture is offered. 
[0007] Moreover, this invention is the sole reinforced by permuting a part of **** [ at least ] with a fiber 
strengthening resin sheet, **** consists of polyamide resin, and the sole to which a fiber strengthening resin 
sheet is characterized by consisting of a fiber layer and the resin layer chosen from the group to which it 
changes from the mixture of polyolefin resin and polyamide resin, and polyolefin resin is offered. 
[0008] What wove continuous glass fiber is sufficient as the fiber layer which constitutes the fiber 
strengthening resin sheet of this invention, and it could make the resin matrix distribute a staple fiber. When 
using the ingredient which distributed the staple fiber to the resin matrix as a fiber layer, as for the quality of 
the material of the resin matrix, it is easy to get used mutually and is desirable that it is the same as that of the 
quality of the material of the resin which constitutes a fiber strengthening resin sheet. 

[0009] As for fiber, what a synthetic fiber or natural fibers, such as a carbon fiber, aromatic polyamide fiber, an 
aliphatic series polyamide fiber, a polyethylene fiber, a boron fiber, polyester fiber, and an acrylic fiber, were 
used, and performed adhesion processing to these further is desirable. A carbon fiber is desirable in respect of 
reinforcement and an elastic modulus, for example, carbon fiber 5T347 of marketing are mentioned from Toray 
Industries, Inc. 

[0010] A fiber strengthening resin sheet may be stuck by pressure, after being stuck by pressure on both sides 
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of the above-mentioned fiber layer with a resin sheet or pasting the field of any or one of the two. That by 

which the resin layer usually fabricated resin in the shape of a sheet, and a resin nonwoven fabric are used. The 

resin chosen from the group which consists of the mixture of polyamide resin, polyolefin resin, and its both 
when **** consists of polyurethane resin is used, and this resin layer is chosen from the group which consists 
of the mixture of polyolefin resin and polyamide resin, and polyolefin resin when **** is polyamide resin. By 
choosing such resin, an adhesive property with **** is improved greatly and the reinforcement effectiveness by 
the fiber strengthening resin sheet is fully demonstrated. 

[001 1] The typical example of the fiber strengthening resin sheet of this invention is shown in drawing 1 . One 
in drayying 1 shows a fiber layer, and 2 shows the resin layer of the form whose fiber layer of the was pinched. 
[0012] If a "bottom" means the resin part which occupies parts with a main sole in this invention and it states 
with reference to .drayylng„2 , both 3 and 4 will form By permuting a part of this **** [ at least ] with the 
above-mentioned fiber strengthening resin sheet, **** is reinforced with this invention and what was excellent 
as a sole is offered by it. The method of a permutation may permute the upper part of the tiptoe part of **** 
with the fiber strengthening resin sheet of this invention, as shown in drawing 2 . Moreover, as shown in draw ing 
3 and drawing.4 , a fiber strengthening resin sheet may permute the center section of or the part of a 
bottom. 

[0013] As for the approach a fiber strengthening resin sheet permutes a part of various approaches are 
mentioned. A part of **** is permuted by the fiber strengthening resin sheet by inserting into a form the fiber 
strengthening resin sheet generally fabricated beforehand, and supplying the resin of **** in a mold further (one 
shaping). After, fabricating **** and a fiber strengthening resin sheet separately if needed, of course, you may 
paste up by approaches, such as suitable adhesives or welding. Generally, shaping is really desirable. 
[0014] 

[Example] An example explains this invention to a detail further. This invention is not limited to these examples. 

[0015] The quality of the material of the resin layer used for examples 1-5, one to example of comparison 13 
example, and the example of a comparison is shown below. The cable address of a publication is used for this 
table 1 in the example. 
[0016] 
[Table 1] 
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[0017] The resistance to solvents test of these resin was measured with the weight rate of change after being 
immersed at toluene 40 degree C for 24 hours. Since, as for solvent resistance, **** is fixed with the upper 
section and adhesives of the shoes, it is the trial to solvents, such as toluene in adhesives, and the low thing of 
solvent resistance cannot be used. 

[0018] First, what permuted **** as shown in drawin g 2 was formed by fabricating the thing of the form where 
the resin layer sandwiched reinforcement fiber in the shape of sandwiches so that a fiber strengthening resin 
sheet may be indicated to drawin g 1 , and fabricating polyurethane or a polyamide (Nylon 12) with shaping on 
this sheet. The shoes for movement were produced for this **** combining the upper section of common 
sports shoes. 

[0019] The peel strength trial and the crookedness fatigue test were performed to the obtained shoes. It 
pierces to sole 25mmxl00mm, and a peel strength trial is J IS. The peel strength trial was performed according 
to the approach of K6301. Peel strength is excellent, so that the acquired numeric value is high. Crookedness 
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fatigue test: It repeats bending and returning to 90 degrees, the obtained shoes are checked every 10000 times, 
and a count until exfoliation takes place is indicated to Table 2. 
[0020] 
[Table 2] 
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[0021] 

[Effect of the Invention] In this invention, the adhesive property of a fiber strengthening resin sheet and the 
resin of **** is very good, a fiber strengthening resin sheet tends to follow to a motion of****, and exfoliation 

of **** and a fiber strengthening resin sheet stops being able to happen easily. Moreover, since the resin of the 
fiber strengthening resin sheet used for this invention has the functional group with high functionality, it is 
thought that it improves in an adhesive emergency according to a certain chemical operation with 
[0022] Since the interface of fiber strengthening resin with **** has stuck completely in this invention, also to 
too much crookedness, exfoliation does not arise but it excels in elasticity, a crookedness fatigability, and 
endurance. The sole of this invention demonstrates great effectiveness to deformation prevention of shoes. 
Moreover, according to the effectiveness of a fiber strengthening resin sheet, since it is a thin thick thing and 
can be equal to sufficient use compared with the thick thing of the conventional sole, a thin lightweight sole can 

be offered. 

[0023] The sole of this invention can be used for various sports and sports shoes, and shoes without a feeling 
of pressure from below can be offered especially with the shoes to which the spike of golf, baseball, soccer, 
Rugby, etc. and the point were attached. 

[0024] Moreover, when the pars basilaris ossis occipitalis of **** is permuted by the fiber strengthening resin 
sheet, the sole excellent in the appearance can also be offered by clarifying contrast of the fiber strengthening 
resin sheet and **** to be used. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows' the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dravying J] The type section Fig. of the fiber strengthening resin sheet used by this invention 
[Drawing 2] Drawing showing an example of the shoes obtained by this invention. 
[Drawing s] The type section Fig. of an example of the sole of this invention. 
[Drawing ,4] The type section Fig. of another example of the sole of this invention. 
[Description of Notations] 

1 [ — ] — A fiber layer, 2 — A resin layer, 3 — A fiber strengthening resin sheet, 4 
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DRAWINGS 



[Drawing 1] 




[Dravying 2] 




[Drawing 3] 
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[Drawing 4] 
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